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DIGITAL NETWORK M ODEM AND CONFIGURATION SYSTEM FOR A 
- — ~~ DIGITAL NE T WORK MODEM 

Field of the Invention 
5 The present invention relates to a digital network modem, such as an ISDN or a 
DSL modem, and more particularly to a digital network modem having a 
modem address configuration system. 

Background of the Invention 

10 When installing new equipment to be connected to a network, such as a local 
area network (LAN), it is necessary to assign an (Internet protocol) IP network 
address to the new equipment, and a variety of methods for doing so are used. 
The most basic form of address management is to manually assign an IP 
address to the new equipment by directly setting or programming the network 

15 address at the new equipment using knowledge (i.e. a list) of IP addresses 
already used on the network, so as to be able to select a new and available 
address. The network manager or administrator is thus the "keeper" of the list 
of used addresses, and he or she is required to install any new equipment on the 
network. It is also common for the equipment to have a factory set IP address, 

20 and for the network administrator to use the factory address if it is within the 
range of usable addresses on the network, and it is not already assigned to a 
different device. If the factory set address is not compatible with the range of 
addresses used on the LAN, it is necessary to change the IP address of the new 
equipment. 



To change the static IP address of new equipment to be compatible with the 



on the equipment to which a console can be connected to provide the input 
interface, and it is also known to use DIP switches on the equipment for setting 



25 



LAN requires an input interface. It is known to use a communications interface 



WO 00/27093 



PCT/CA99/01013 



2- 



the static address. These options either require considerable effort and/or extra 
equipment. 



To facilitate the management of IP addresses in local area networks (LANs), it 
is known to provide servers called dynamic host configuration protocol or 
DHCP servers. These servers respond to requests from clients connected to the 
network to receive assigned dynamic IP addresses for communication purposes 
on the network. The advantage of using such a dynamic IP address assignment 
is that new clients can be added easily, and the effort to manage the addresses 
used on the network is reduced. In most cases, a DHCP server is provided by 
software added to a network server. 

While DHCP can be adapted for use in assigning static IP addresses, it is often 
preferred to allow only the network administrator the ability to assign static 
addresses. Static IP addresses are required by certain types of equipment, 
usually network resource equipment, such as modems or servers. 

When a network which was previously not connected to other networks or 
when a network needs a faster or additional connection to other networks, 
20 digital network modems are added to provide the desired connection. Network 
modems, such as ISDN modems, are assigned a static IP address on the LAN. 
When a DHCP server is provided on the LAN, clients on the LAN are assigned 
their IP addresses and can recognize the modem as a router or gateway by 
consulting the DHCP, and in this way, each client does not need to have prior 
25 knowledge of any fixed IP address for the modem. 

Computer networks are being installed in more and more residential, office and 
industrial environments, and the increase in the number of such networks has 
increased the need for skilled technicians required to configure and maintain 
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10 



15 



20 



25 



30 



such networks, While computer networks were very uncommon a few years ago 
for home usees, it is now economically feasible and desirable to interconnect 
computer devices in a home environment. Any simplification of the task of 
network management is important from the perspective of both increased 
reliability and reduced training for the network manager. 

The article by Loucks WM ctal entitled 'Implementation Of A Dynamic 
Address Assignment Protocol In A Local Area Network" and published in 1986 
describes an implementation of a dynamic address assignment protocol in a local 
area network using a nameserver for automatically assigning addresses to stations 
when the network is started. 

An international patent application number WO 98 26548 to Archie L Cobbs and 
Jim Y Li describes a mechanism for an automatic configuration for an Internet 
access device using static and dynamic addresses. 

Summary of the Invention 

It is an object of the invention to provide in a digital network modem a 
mechanism for initializing a static IP address for "fee modem on the LAN via 
communication with a configuration station on the LAN. 

According to the invention a network modem has an initialization control module 
for setting its static IP address remotely via the local network in response to a 
request by a configuration station, The configuration station sends a request on 
the local network to the modem to obtain identification and static IP address from 
the modem, receives a response from the modem and displays the static IP 
address , accepts user input to set the static IP address, and sends a request on the 
local network to the modem to set the static IP address. The system allows a user 
to set the static IP address for the modem, configure the modem settings, as well 
as the settings for the station. The system is easy to use and can work even if 
initial modem and configuration station communications parameters are 
incompatible* 

The invention thus provides a network modem device configuration system 
connected to a modem via a local network, the system comprising a first module 
sending a request on the local network to the modem to obtain identification and 
static IP address from the modem* a second module receiving a response from the 
modem and displaying the static IP address, a third module accepting user input 
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to set the static IP address, and a fourth module sending a request on the local 
network to the modem to set the static address. Preferably, the system farther 
comprises a fifth module testing the static address on the network and, when the 
testing fails to validate operation of the static address for the modem, one of 
5 displaying an error message and prompting the user to input new data for the 
static address. Preferably, the first module sends a broadcast discover message on 
the local network to the modem on a specific IP port to solicit a response 
identifying the modem, the second module receives and decodes a response from 
the modem to obtain the identification and static IP address, and the fourth 
10 module broadcasts on the local network to the modem a message including the 
identification of the modem and an identification of the set static address. 

Preferably, the system also comprises a parameter setting interface system 
allowing modem parameters to be set at the configuration system, The parameter 

15 setting interface system may include a save and restore mechanism allowing the 
modem parameters to be saved in storage external from the modem and restored 
to the modem from the storage. The parameter setting interface system is 
preferably provided by a web browser displaying pages requested from the 
modem, and the system advantageously comprises a sixth module for launching 

20 the web browser with an HTTP request addressed to the static address. 

The configuration system according to the invention may be provided by 
software running in a client station connected to the local network. Therefore, the 
invention also provides a computer program product, as well as a method of 
25 transmitting a data signal which comprises a computer program executable in the 
client station for providing the configuration system according to the invention. 

According to a further aspect of the present invention, there is provided a method 
for initializing a static IP address of a network modem device on a local network, 

30 comprising the steps of : broadcasting a request from a configuration station onto 
the local network; receiving a response to the request at the configuration station 
from the network modem device comprising an identification for the network 
modem device, the identification comprising at least an IP address for the 
network modem device; verifying a compatibility of the identification with 

35 settings for the local network; if the identification is compatible with the settings, 
send a confirmation message with the identification to the network modem 
device and receive a confirmation response from the network modem device; if 
the identification is not compatible with the settings, send a new address message 
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comprising a new IP address for the network modem device, receive a change of 
IP response from the network modem device, send a new address confirmation 
message with the new IP address to the network modem device and receive a 
new address confirmation response fiom the network modem device. 

5 

All aspects of the invention can be provided as computer code means which 
earned out the steps of the methods or which embody the system once loaded in 
the client computer, the computer code means being embodied either as a 
computer readable medium or as an electrical or electro-magnetical signal, 

10 

Brief Description of the Drawings 

The invention will be better understood by way of the following detailed 
description of a preferred embodiment with reference to the appended drawings, 
in which: 

15 Fig, 1 is a schematic block diagram of the LAN ISDN modem according to the 
preferred embodiment connected to a LAN to which a configuration station and a 
network DHCP server are also connected; and 

Fig, 2 is a flow chart illustrating the steps following in configuring and installing 
the modem using a configuration station. 

20 

Detailed Description of the Preferr ed Embodiment 

As illustrated in Fig. 1, the digital modem 10 according to file preferred 
embodiment is an ISDN modem having a plurality of functional components 
shown in Fig* 1, The separation of components illustrated in the separate blocks 
25 in Fig. 1 is for the purposes of illustration only, and does not necessarily reflect 
the physical separation of components in the real device which is built from both 
hardware and software/firmware components. 

In accordance with the present invention, the modem 10 may be installed in the 
30 network environment by assigning it an IP address either by direct connection or 
via the network, The address initializer module 14 provided in modem 10 
communicates both with LAN interface 12 and a serial port in communication 
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with a console 15. The console 15 may be provided by a PC running a terminal 
program. The modem is preferably provided with a factory IP address 
(192.168.1.1) which is first tried. If the factory installed address is not usable, 
the following mechanism is used to install the modem 10 on the existing 
5 network where the IP addresses are already defined. In the prior art, the 
network IP address for the modem was communicated to the modem by using a 
console connected to the modem by a serial port, and thus the IP address for the 
modem was not set through the network (it is also known in the art to allow the 
IP address to be set in the factory, by keyboard input or by DIP switches). 

10 

The modem 10 must have a static IP address (i.e. a dynamic address from 
either DHCP server 28 or 16 is not to be used), and configuration station 24 is 
used in configuring the IP address for the modem 10 via the LAN 22. The 
configuration station 24 may have a static IP address or it may be a DHCP 
15 client and have a dynamic IP address. A system tray or modem monitor 
program 26 in the configuration station is used to assign modem 10 its static IP 
address. 

In the preferred embodiment, modem 10 communicates with configuration 
20 station 24 either using HTML pages and an IP connection, or using menus with 
a terminal connection via LAN 22 or console 15. 

As illustrated in Fig. 2, the steps involved in configuring modem 10 in the 
preferred embodiment can be described as follows. The modem 10 is connected 
25 to LAN 22 and powered on. The modem has a factory set static IP address, and 
initializer 14 is able to communicate either with station 24 or console 15 to 
receive a command to change its address. When the address change is done 
using the station 24, the modem monitor 26 is used to determine, confirm and 
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set the static IP address in the modem 10 by communicating via LAN 22 with 
the initializer 14. 

To communicate with modem 10 initially, the system tray 26 discovers the 
5 modem 10 by sending a broadcast packet on a predetermined proprietary port 
1440. If modem 10 and the configuration station 24 are not on the same sub- 
net, the system tray 26 can ask modem 10 to change its address to be on the 
same sub-net. The system tray 26 thus sends a proprietary discovery user 
datagram protocol (UDP) broadcast message to a predetermined port, (e.g. the 
10 port chosen in the preferred embodiment is 1440, and thus the address is 
FF.FF.FF.FF:1440), which broadcast message is detected by initializer 14. In 
response to the broadcast, initializer 14 sends a reply broadcast message to port 
1440, namely to address FF.FF.FF.FF:1440, including the MAC address of 
modem 10 in the packet. The modem monitor 26 then sends a broadcast packet 
15 to port 1440 including in the packet the MAC address of modem 10 along with 
the static IP address to be used. Initializer 14 recognizes its own MAC address 
in the packet broadcast from the system tray 26 and sets the IP address for the 
modem 10 to the address contained in the packet. 

20 In selecting the IP address for modem 10, the configuration station is equipped 
with software, namely utility programs called Wizards, to help the user of 
station 24 install modem 10 by finding an available address for modem 10 on 
network 22. Such programs provide a list of all used static addresses, as well 
as the range of addresses reserved for dynamic allocation. The address for 

25 modem 10 must also be identified as a gateway or router and, in the preferred 
embodiment, as a domain name server (DNS) since modem 10 includes a DNS 
relay module 19. The system tray 26 has an interface allowing the network 
manager to enter an appropriate static IP address for the modem. The static 
address should be outside the range of DHCP addresses, or it should otherwise 
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be reserved as a static address. If station 24 is a DHCP client and get its 
address from DHCP Server 16, the modem IP address can be assumed to be 
correct. However, in all cases, a ping message is sent by station 24 to the 
defined IP address before setting the modem's IP address to ensure that it is 
5 unique and valid. At this stage, the entered static IP address is validated. 

The configuration station 24 may also require to have its network setting 
adjusted as a result of the installation of the modem onto the LAN 22. As 
illustrated in Fig. 2, when the station 24 is a DHCP client, and there is no 

10 DHCP server, it is necessary to enter a static address of the station 24, and the 
modem monitor 26 provides this interface. Likewise, changes to the DHCP 
status, DNS and subnet parameters, which are caused by the introduction of the 
modem 10 can be set using the settings interface provided by the modem 
monitor 26. The modem monitor can also obtain information about the 

1 5 network, such as the status of DHCP servers on the network, by requesting the 
modem 10 to carry out communications task on the LAN 22, which the station 
24, configured conventionally, can have difficulty carrying out itself. In this 
way, the modem 10 is used as a network resource for helping the modem 
monitor 26 perform its functions. 

20 

Once the static address has been confirmed, the modem monitor launches a 
web-based configuration interface for allowing the network administrator to set 
the modem parameters. The web-based interface, namely a web browser, is 
launched to automatically initiate an HTTP request to the validated IP address 
25 of the modem. The modem parameters include the ISDN numbers, connection 
time parameters, external DNS addresses, activation of the internal DNS 
caching and listing functions, editing of the modem's DNS list, DHCP 
parameters for the built-in DHCP server 16, password data, etc. These 
parameters can optionally be saved at station 24 for back-up purposes, and the 
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modem web-based configuration interface allows for both saving of these 
parameter to storage at station 24 as well as restoring of the parameters from 
storage at station 24. 
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CLAIMS 

1 . A network modem device configuration system connected to a modem via 
a local network, the system comprising 

5 a first module sending a request on said local network to said modem to obtain 
identification and static IP address data from said modem, 
a second module receiving a response from said modem and displaying said 
static IP address, 

a third module accepting user input to set said static IP address, and 
10 a fourth module sending a request on said local network to said modem to set 
said static IP address. 

2. The system according to claim 1 » further comprising a fifth module testing 
said static address on said network and, when said testing fails to validate 

15 operation of said static address for said modem, preventing said fourth module 
from sending the request on said local network to said modem to set said static IP 
address, and one of displaying an error message and prompting said user to input 
new data for said static address. 

20 3. The system according to claim 1 or 2, wherein said first module sends a 
broadcast discover message on said local network to said modem to solicit a 
response identifying said modem, said second module receiving and decoding a 
response from said modem to obtain said identification and static IP address, and 
said fourth module broadcasts on said local network to said modem a message 

25 including said identification of said modem and an identification of said set static 
address. 

4. The system according to claim 2 or 3, wherein said broadcast message 
sent by said first and fourth modules, and received by said second module is 
30 transmitted on a proprietary port. 
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5. The system according to any one of claims 1 to 4, further comprising a 
parameter setting interface system allowing modem parameters to be set at said 
configuration system. 

5 6. The system according to claim 5, wherein said parameter setting interface 
system includes a save and restore mechanism allowing said modem parameters 
to be saved in storage external from said modem and restored to said modem 
from said storage* 

10 7. The system according to claim 5 or 6 S wherein said parameter setting 
g interface system is provided by a web browser displaying pages requested from 

said modem, said system further comprising a sixth module for launching said 
CP web browser with an HTTP request addressed to said static address, 



15 8. The system according to claim 5, 6 or 7, wherein said modem is an ISDN 
modem, said modem parameters are selected from said group consisting of 
DHCP configuration settings, DNS settings, and ISDN connection settings. 

9. The system according to any one of claims 1 to 8, wherein said system is a 
20 client station^ further comprising a seventh module allowing a netwoxk 

configuration of said station to be set in consideration of changes to said local 
network due to an addition of said modem to said local network. 

10. A computer program comprising code means which when loaded into said 
25 client station provides said system according to any one of claims 1 to 9, 

embodied on a computer readable medium, 

11. A computer program comprising code means which when loaded into a 
client station provides the system according to any one of claims 1 to 9, 

30 embodied as an electrical or electro-magnetical signal. 
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12. A method for initializing a static IP address of a network modem device 
on a local network, comprising the steps of : 

broadcasting a Tequest from a configuration station onto said local 
network; 

5 receiving a response to said request at said configuration station from said 

network modem device comprising an identification for said network modem 
device, said identification comprising at least an IP address for said network 
modem device; 

verifying a compatibility of said identification with settings for said local 
10 network; 

if said identification is compatible with said settings, send a confirmation 
message with said identification to said network modem device and receive a 
confirmation response from said network modem device; 

if said identification is not compatible with said settings, send a new 
15 address message comprising a new IP address for said network modem device, 
receive a change of IP response from said network modem device, send a new 
address confirmation message with said new IP address to said network modem 
device and receive a new address confirmation response from said network 
modem device. 

20 

13. The method according to claim 12, wherein said request by said 
configuration station comprises a broadcast message, and said identification 
comprises an IP address, a MA.C address and an internal DHCP server status for 
said network modem device. 

25 

14. The method according to claim 13, wherein said messages from said 
configuration station and said responses from said modem are sent on a 
proprietary port. 
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15. The method according to claim 13 or 14, wherein said modem further 
comprises an integrated DHCP server, and said message sent from said modem 
further includes an activation status of said DHCP server. 

5 16. The method accordixtg to claim 15, wherein said modem automatically 
detects a presence of a network DHCP server on said local network and disables 
said integrated DHCP server when a network DHCP server is present on said 
local network. 

10 17. The method according to any one of claims 12 to 16, wherein said device 
is a digital network modem. 

18. The method according to claim 17 \ wherein said device is an ISDN 
modem. 

15 

19. The method according to any one of claims 12 to 18, further comprising a 
parameter setting interface system allowing modem parameters to he set by 
remote connection via said local network. 

20 20. The method according to claim 19, wherein said interface system is 
provided by a web host mechanism. 

21. The method according to claim 20, wherein said web host mechanism 
provides for saving said modem parameters to, and restoring said modem 
25 parameters from, said remote connection. 
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BROADCAST DISCOVER MESSAGE 
(FF.FF.FF.FF:1440) FROM PC ONTO LAN 



MODEM RESPONDS WITH ITS IP AND 
MAC ADDRESSES, AND INTERNAL 
DHCP SERVER STATUS 



CHECK MODEM IP ADDRESS FOR 
COMPATIBILITY WITH SUBNET SETTINGS AND 
ANY DHCP ADDRESS RANGE SETTING 



IS MODEM IP 
ADDRESS 
ACCEPTABLE? 



YES 



NO 



SUGGEST NEW IP 
ADDRESS FOR MODEM 
AND PROMPT FOR INPUT 



PING MODEM IP ADDRESS TO CONFIRM VALIDITY 



OK 



FIGURE 2 



CONFLICT 



SEND BROADCAST MESSAGE TO 
MODEM WITH MAC ADDRESS AND 
NEW IP ADDRESS AND RECEIVE 
RESPONSE FROM MODEM 



CONFIRM PC'S IP ADDRESS, DNS AND DHCP SETTINGS 



PROMPT USER TO ENTER NEW IP ADDRESS, IF 
REQUIRED (E.G. IF PC IS SET AS DHCP CLIENT 
AND NO DHCP SERVER IS ACTIVE) 



I 



LAUNCH WEB BROWSER WITH HTTP ADDRESS 
OF MODEM TO SET MODEM PARAMETERS 
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Declaration and Power of Attorney for Patent Application 



Declaration et Pouvoir pour Demande de Brevet 

French Language Declaration 



En tant qu'inventeur ci-apris design^, je declare par la praente 

que; 

Mon domicile, men adresse postalc et ma nationaKte sont tels 
que figurant ci-dessous a c6t£ de monnom. 

Je crois £tre le premier inventeur original et unique («i un seul 
nora est mentioaae ci-dessous), ou ihm des premiers co- 
inventeurs origmaux (si plusiems noms sont mentioning ci- 
dessoua) dc l'objet revendiqv*, pour lequei une demande de 
brevet a ete d6posce concemant rhrvenlion intitule 



As a below named inventor, I hereby declare that 



My residence, posi office address and citizenship are as stated 
next ro my name. 

I believe I am the original, first and sole inventor (if only one 
name is listed below) or an original, lirst and joint inventor (if 
plural names are listed below) of the subject matter which is 
claimed and for which a patent is sought on the invention 
entitled 



DIGITAL NET WORK MODEM AND CONFIGURATION 
SYSTEM FOR A DIGITAL NETWORK MODEM. 



et dent le mcmoire descriptif est ei-joint a moms que la case 
sujvante n'ait etc cochee: 

□ a its dfeosde le sous le namcro 

dc demande des £tat*-Unis ou le numfto de 
Internationale PCT _,^__ > _____^_ et 
modifife le „ (le cas echeant), 

Je declare par U presente avoir r <vis4 et compris le contenu dn 
m£moire descriptif ci-dcavua mentionne, xnctuant lei 
levendfcatians, telles que modifiers par toute modification ci- 
dessus mentionn$e. 

Je reconnais devoir divulguer toute information pertinente a la 
brevetabiUte, tel que d6fini dans le litre 37, §1.56 du Code 
f&dcral des rSglementations. 

Je revendique par la presente la prioxxte Strangcre, en vertu (hi 
Titre 35, §U9(aHd) ou §365(b) du Code des Etats-Unis, sur 
toute demande etrang&re de brevet ou certificat d'inventeur ou, 
en verm du Titre 35, §365(a) du mSme Code, sur toute demande 
internationale PCT designant au rooins ua pays autre que les 
£tats-Unis et figurant ci-dessous et, en co chant la case, j'ai ausai 
indiqu6 ci-dessous toute demande 6trangfcct de brevet, tout 
certificat dinventeur ou toute demande internationale PCT 



the specification of which n attached hereto unless the 
following box is checked; 

OB was filed on April 27. 200 1 a s United States 
Application Number 09/830.476 and/or PCT 
International Application Numbe r JPCT/CA99/Q 1013 
filed October^. 1039 and was amended on January 
4^2Qfil(if^ p licabIe). 

I hereby state that I have reviewed and understand the contents 
of the above identified specification, including the clains, as 
amended by any amendment referred to above. 



I acknowledge the duty to disclose information which is 
material to patentability as defined in Title 37, Code of Federal 
Regulations., §1,56. 

I hereby claim foreign priority under Title 35, United States 
Code, §119(aM<i) or §365 (b) of any foreign applications) for 
patent or inventor's certificate, or §365(a) of any PCT 
International application which designated at least one country 
other than the United States, listed below, and have also 
identified below, by checking the box, any foreign application 
for patent or inventor's certificate, or PCT International 
application having a filing date before that ofthe application 
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French Language Declaration 



ayant une daw de ddpdt prfcedant celle de la demande a propos 
de l&qaeUe une priority eat revendiqu^e. 

Prior foreign application^) 
Demande(s) de brevet asi£rieure(s) 



2.252.207 

Nraber) 
(Numdro) 



Canada 



(Country) 
(Pays) 



on which priority is claimed. 



Priority Not Claimed 
Droit de priorite non revendiqu* 



30/10/1998 



(Day/Month/Year Filed) 
(Jow/Mois/Annee de dtp&t) 



(Number) 
(Numero) 



(Country) 
(Pays) 



(Day^Month/Year Filed) 
(Jour/Mou/Asxi^e dc tfepdt) 



Je revendique par la presents tout benefice, en vertu du Titre 
35, §ll9(e) du Code des ^tats-Unis* de toute demande de brevet 
provisoirc effective aux Etats-Unis et figurant ci-dessous. 



I hereby cliim the benefit under Title 35, United States Code, 
§ 119(e) of any United States provisional applications) listed 
below. 



(Application No.) 
(N* de demande) 



Je revendique par la prisente tout b£n£fice, en vertu dn Titre 
35, §120 du Code dei Etats-Unis, de toute demande de brevet 
effective aux £tats-Unis, ou en vertu du Titre 35, §3 65(c) du 
mime Code, de toute demande mtexnationate PCX designant lea 
&tnts-Uni$ et figurant ci-dessous et, dans la mesure ou i'objet de 
chacune des revendications de cecte demande de brevet n'est 
pas divulgu* dans la demande annsrieure ameiicaiae ou 
interaatignale PCT, en vertu dea dispositions du premier 
paragraphe du Titre 35, §112 du Code des 6tate-Unis, jo 
reconnais devoir divolguer toute information peitinente k la 
brevetabilit£, tel que d^fini dans le Titre 37, §1,56 du Code 
f&teral des reglemensations, dont j'ai pu disposer enzre la date 
de d£pot de la demande anterieure et la date de d£pdt de la 
demande nationals ou intematianale PCT de la pr&enie 
demande; 



(FilingDate) 
(Date de d£p6t) 

I hereby claim tbe benefit under Title 35, United States Code, 
§120 of any United States applications), or §365(c) of any 
PCT International application designating die United States, 
listed below and. insofar aa the subject matter of each of the 
claims of this application is not disclosed in tbe prior United 
States or PCT International application in the manner provided 
by the first paragraph of Title 35, United States Code, §112, 1 
acknowledge the duty to disclose information which is material 
to patentability as defined in Title 37, Code of Federal 
Regulations, $1.56 which became available between the filing 
date of the prior application and the national or PCT 
International filing date of this application. 



(Application No.) 
(N* de demande) 



(Filing Date) 
(Dateded£p6t) 



(Status) (patented, pending, abandoned) 

(Stahjt) (brevet^ en coots d'examen, abandon^) 



(Application No*) 
(N° de demande) 



(FilingDate) 
(Date de depot) 



(Status) (patented, pending, abandoned) 
(Statut) (brevete, en couxs d'exaraen, abandonee) 
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French Language Declaration 




It declare que tout* la* declarations taitai dani laprSaaae $ont 
£ ma coanaissance, v&idiquaa et que toute* let declarations 
fatos ft partir de rensdgnexBcnxs on de suppositions scat venue* 
pour vtndiquea; et de pin*, qud toniei cm declarations out ft* 
faite* m cachant qua touts fkosie declaration vokotnra oo son 
equivalent est passible cfune amende ou d'une peine 
d'occplsotiiiemfim, cute deux, en vcrtu de la Section 1001 dn 
Titne 18 da Coda des £tat*-Uhis, et que de telle* declarations 
vQlontaircmenc fiiuMs risqoent de coznproaaettxa la validity do 
la denude de teevet ou du brevtt $&}\vxb apanir de celle-cL 

POUVOIR: En tam qulnventeut d£sign^ t It notocne pat la 
px&ente r(les) avocafc» ctfon agents) iirivainft), avee pitta 
poovoir de invocation et de subctitmion, cnaxg£s de pounuivre 
cette deznandc et de ttaiter taste affaire sapponani avec* 
rOffice des brevets et de* Snarques: (mtntlGnner U mm et It 
nwndro d'anrmgtstr*m*nt). 



I hereby declare that all mremrnft nade herein of my own 
knowledge art two and that all statements ttadeoniafennatioa 
and bclkf are believed to be true; and farther that these 
statements were joade wife die knowledge that wilUhl false 
tmmaata and the like an made are punishable by fine or 
imprismrniftny or both, under Section 1001 of Tide IS of the 
United States Code and that such willful false statements may 
jeopardise the validity of die application or any patent issued 
duraon* 



POWSR OP ATTORNEY: As a named inventor, I hereby 
appoint the fbHowiog sgoods mdVor attorneys witk nul power 
of substitution, association, and revocation, to fcoseeute this 
application sal io transact all business in the Patent and 
Tradennrjc Office connected therewith: (list name and 



STEVEN B. KBLBER, Reg. No, I&S73; MARC R. LaBCOLD, PhD., Reg. No, MJSl; PAUL C KIMBALL, Reg. No 34,641 ; 
LAURA A. DONELLY, Reg. WILBURN L. CHESSER, reg. No. 41.a68 : SCOTT D. EaDS, reg. No..4L22£; IAMES M. 

HBEKTZ, Reg. No. 41J28; LAURA D. NAMMO, Reg. No. 42.024; AMY L MEIER, Reg. No. 43.804 : CHRISTOPHER W. 
XAlMUND, Reg. No. 47.211.iiid 

JAMES ANGLEHART, RcgfctrotioaNo. 3S.796, MAX R.WOOD (Reg. No . 40388 1 ROBERT MITCHELL, Regutration. No. 2JJ3G7, 
GUY HOULE, Regtaxstion NoJ24221, PAUL MARCOUX, Registration No. 24,390. KEVIN P. MURPHY, Regiattatioa KoJ&g&i 
ROBERT CARRIER, Reginxation No. H>J16; MICHEL J. SOFIA; Registration No. 37.017: FRANCE COTE, Registnliott N o. 37,037; 
and CHRISTIAN CAWTHORN, RegirttWsn Xo. 47,352. 

Ple«e send all conejpandence sad direct all tal^hrme calls to: / VeuiUez adraier tauta ccnespoadance et toot »ppcl tetephoaiqoe a; 

PIPER MABBTOYRODMIC3C A WOLTK. LLP 

Waieiagttm, DC 2W36-24U 
USA 



i-oo 



Full jumo of iol« or fim inventor (Kern ooapta dt i'unique ou pMn* ntveduw) 

gilbert MOINEAU 



R*iid*»i »d Post Office addttSJ (Domicile a tdbasc pasUli) 

3255 DaJbe-Viau Street, Lachine, Quebec, 
CANADA H8T3N3 dPt^U ^ 



Cttuvatimp (^fatisnaUtl) 

Canadian 



fall Bm of secqadimantor CNobb ctmpict sfieorui c»-u(vtQteur) 

2.-OC?Tom MAHER 




Rmdoee md Post Office iddreat (Domicile ct idressepesiate) 

4 Glanoim Chaae. 18 Pjiblig, IRELAND X£)C 



Pull wbi of iW?d eo-lnvwiter (Mom fioropJet 4u troUitoe co-invc«eur) 

Daniel O'HARA 



S«oaad W«>Wt £^llCbr (dgnatv* du second isycatour) 



Ctnacnsfaip (^ooanti) 

Irish 



ftMidnci md ?oat Office addrau CDomicilt cr adratu poitalt) 

44 Auburn Drive, Cestleknock, 15Uyfa!lEU IRELAND XBbc 



Date {ddAmzv^y>y) (g/mm/iaii) 



TTdrd 2bvkJitiiH t R> tigntruta (signature (njsfime tnvnwut ) 
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French LuguAgt Declaration 

Je declare que toute les declatations &itec d&ot la presence sont 
4 im connaisAanee, veridiquea « que toutea lea declaration* 
tfetea a pntf de renseignementi ou de suppositions sont tenue* 
pour v&idiques; «i de plus, que tootes c*s dscUiaaons, oat eta" 
Gutes en sachaat que toute fausse declaration volontaii© ou son 
equivalent est passible d'une amende ou tfune peine 
oTemprisonnernsm, ou des dsux, an vertu da 2ft Section 1001 du 
Ticrft 19 da Code des fetata-Unis,, et que de telles declaration* 

volontaircineiit fiusses risquent de eomprorriettre k vajiditf de 
la dexoende de brevet ou da brevet dlttvrt • partir de celk-ci. 

POUVOIR: En cant quinventeur deaigne*, Je noame per b 
present* VQu) avocas{a) et/ou agents) suivaxuXs), avec plein 
pouvoir de invocation ct de substitution, charges de poumuvie 
cettc demande et ds trailer toute affaire s'y rappoctant avec 
rOfiflce dea brevet* et des naarque*: (mmdonmr Itt nom et h 
mm&v d'enrt$str*m*nt). 



1 hereby declare (bat all statements made teem of my awn 
knowledge are true and mat all statements node on infoGnation 
and belief are believed, to be true; and further mat these 
statements wen made with me taowfcdga that willfiil fake 
ititeaneott and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the 
Untied States Code and mat such willml false statements may 
jeopardize me validity of ibe application or any patc&t issued 

thereon. 



POWER OF ATTORNEY: As a named inventor, I hereby 
sppomt the following agents and/or attorneys, with fall power 
of substitution, association, and revocation, to prosecute this 
application and to transact ail business in the Patent and 
Trademark Office connected therewith: {list name and 
registration number) 



STEVEN B. KELBBR, Reg. No. 30,073; MARC R. LABQOLD, WiD., Reg. No. M,65t; PAUL C KIMBALL, Reg. No 34,64*; 
LAURA A. DONELLY, Reg. No. 3M35; WILBURN L. CHBSSER, reg. No, 41,668; SCOTT D. EADS, reg. No. 41.726; JAMES M. 
HETNTZ, Fx* No. 41,328; LAURA D. NAMMO, Reg. Na 42,024; AMY L. MILLER* Reg, No, 43,804; CHRISTOPHER W. 
RABIUND, Reg. No. 47,258 and 

JAMES ANGLBHART, Registration No. 38,796, MAX IL WOOD (Reg. No. 40,388), ROBERT MITCHELL, Regutranon. No. 25,007, 
GUY HOULE, Registration No. 24,971, PAUL MAftCOUX, Registration No. 24,990, KEVIN P. MURPHY, Registration No. 26,674; 
ROBERT CARRIER, Registration No. 30,726; MICHEL J SOFIA; RegistratioaNo. 37,017; FRANCE Q&tt, RegistzatfonNo. 37,037; 
and CHRISTIAN CAWTHORN, Regotratin No. 47,352. 

Please send all correspondence and direct all telephone calls to; / Vcmllez adzesser toute coxxespondance et tout appel ttiephonique a: 

PIPER MARBURY RUDNICK * WOLFE, LLP 
1200 Nineteenth Stmt, NW 
Washington, DC 20036-2412 
USA 



Full dtme of sol* or Cm hnrator (Nam camp let d« r&oiqac ou pnmior invtntcw) 

Gilbert MOINEAU 


Qtiaeosfap (NatioesItt£) 

Canadian 


Date (Wmafyyyfl (p/natos*) 


RetidBDoe iml Post Office tddresi (Domicile et adretee postale) 

3255 Dafbfr-Viau Street, Lachine, Quebec. 
CANADA H8T 3N3 


faivemer's ctgnMan (ogpatun dc fmveatcur) 


FkiH name of iccontf inventor (Kom compk* da second to-tAveniev) 

Tom MAHER 


CianashqiCNatieitattDl) 
Irish 


Dais {Wvaafyyft) (ij/mn/tsM) 


Residence sad Post Office iddreu (Domicile etadn»e posaUe) 

4 Gtencaim Chase, Sancjyfond, 18 Dublin, IRELAND JJ/Ty 


Second luvtQWi'i signatara (simitare do Seconal iaventcur) 


FoJI atme of thitd co- inventor (Nom cdraplet du treisieme ooinveacur) 

Daniel O'HARA 


Citizensta> (Nuiaoatte) 

Insh 


Date (dd/nwoAoTy) C^Rim^ssas) 


Rtfidsnoe tod P«st Of&ce tddros (Domicile ot adrtne pojQOf) 

44 Auburn Drive, Castleknock, 15 Dublin, IRELAND 


Thirf favemoT^ sisntmrc (signstura du traititee bvemeur) 
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French Leagnage Deduction 



Je declare $ie toute lea d&liratioas ftites cbsslftprtaafe aoat 
i ma eotuuissmce, v&fafiquefl et qoe tomes les dfclanrtifmt 
ftifti a partrr d» reanigrictamti oo de luppotittoas soattepgcs 
pour vfeidiqwM ; at do pbf, <pe tout* eea d^darations cot M 
ftite* en Mcbant que toute fawse declaration voknttdre on son 
6qoivaJent est pa*»£ble dtane amende oa dSree peine 
d'esspxiioa&ixz^ mi de* deux, en verto de la Section 1001 do 
Titre It da Code del fitafrUail, « que dt tiUea dfclarariojia 
volonafattDcnt tauwea riaqoeat de cosz^romittre la validfee de 

la dfiraaadd de brevet ott du brevet d£Iivr£ i paitzr 4« ecUe-d 

POUVOIfc Za tut qiftxwtenr ddaigDi, Je aoxmae per la 
present* l'(les) avocat(fi) tt/on agenda) iumat(s) v avee plaia 
pduvoir dc revocation et de substitution, chargea de 
cette djffli&de et de trtiter toute afihfce aty ftpportarii avee 
I'OfSce dee brevets et des xanques; (mmntionnar U nam er 
m numiro d'enregistremeng. 




I hereby declare thtt an sunmestt mad* teem ofay own 
knowledge are true tod dm nQ it&tcnentt made on iqfbzautiaa 
and belief are believed to be true; and totter that these 
atatetccnta w»n nude with knowledge that wiDM frlie 
itttaasenta and tbo like io mad* are punishable by fine or 
inqpnsaoDW^ «r botib, under Section 1001 of "Me IS of the 
Uzdted State* Code and that Htth wfilfhl false tfitoseaca may 
jeopardke tb* validity of the application or any pates* issued 
thereon. 



POWER OF ATTORNEY: Aa a a»aed inventor, I hereby 
appoint *e following egtats and/or attorney*, wifli fUH power 
of substitution, aasodatiotw md rfTocarJon, to prosecute thia 
sppHcarJea and to transact all business in die Patent and 
lYidwaik Office coraected thetewift: (Hst name and 
registration number) 



f • STEVEN B. KELBER, Reg, No. 30,073; MARC R. LABGOLD, PkD-, Reg. No. 34,651; PAUL C. KIMBALL, Reg. No 34,641; 
W LAURA A- DONELLY, Keg, No, 38,435; WTLBURN L. CHESSER, r*f, No, 41,5«|; SCOTT D. BADS, reg* No, 41.72G; JAMES ML 
Q HEINT2, Reg. No. 41,828; LAURA D. NAMMQ, Re* No, 42,024; AMY L MILLER, Raa> No, 43,804; CHRISTOPHER W, 
£ RaIMUND, Reg. No, 47,258 and 

; \l JAMES ANGLEEART, Regiatratioa Na 38,796; MAX It WOOD (Reg. No. 40,388), ROBERT MTTCBELL, RegiatzatsoiL No, 25,007, 
m GUY HOULB, Regirtraneai No. 24,971, PAUL MARCOUX R*gi«rarioii No. 24,990, KBVJN P, MURPHY, Registration No. 26,674; 

^ ROBERT CARRIER, RegktmlonNo. 30,726; MICHEL J. SOFIA; RegfemfemNo. 37,017; PRANCE COm Registration No. 37,037; 

;: «Jd CHRISTIAN CAWTHORN, RegiatratiaNa 47,352. 

O P3caj « Sf ud all coirsapondence and direct alltftLsphoM eaQa to: / Veuillttadiwarfome ccttt^pondaiice et tout appel ti%bonique k: 

Pm&MAKBtTRY RUDNICK * WOU% IS* 
1200 Nineteenth Street NW 
Washington, DC 2fi03C^24I2 
USA 



Full ntao of sole or fiat invejwr (No« owBpUt de I'mique w Hcmwiaveatw) 

Gilbert MOINEAU 


Canadian 


Dan (tehmJmy) (fiton/v**) 


3250 Dalb6-Viau Street, Lachine, Quebec 
CANADA H8T3N3 




Hunt dt llawuiau') 


Tom MAHER | iSh 


Date (dVmta/yyyy) Qfaai/mi) 


x«b]Mc« nidfoR OfliH addmi (Dooidk it tdmii^mk} 

4 Gteneaim Chase, Sandyftwd, 18 DubPh. IRELAND 


tarurf hrwmar'y ilpatart (rigMDae da fecanfl toeaaecr) 


) FuU ntmeaf4irde&-nmawr(yamcoo»l»idy murine sossventwr) 1 QttstBdB (NMoatlitA) 

Daniel OT-jABA. Irish 


i/io/ao»i 


j^id« ei |iipo$iOttoaddra£a(Pain^ JZ^C 

44 Auburn Drive, Castleknock, 15 Du^!r^UND 


Thtea hitlwl slyuitont (fisnetort <fc. troaiten tawuttu) 
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